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Overview

e Research Context
* Rehabilitation of stroke patients
* Neural correlates of fatigue

* Current work
* Exploring alterations in Microstate parameters in the context of fatigue

* Hypothesis

* To explore changes in neural assemblies related to resting state and fine
motor state EEG under the influence of fatigue.



Experiment Setup

* Five healthy participants were recruited for the study.

* EEG signals from 16 electrode locations were
collected.

 Geomagic Touch to provide an embedded reality set
up.
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Methodology

[ Recorded multi-channel ]
EEG

\4

> Filtering
> ICA

[ Finding GFP peaks ]
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. - - arameters
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] . Backfitting cluster maps
microstates using number of . o Occurrence
P . to original EEG . Durati
Modified K-means microstate clusters uration
Coverage
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Flow diagram for microstate analysis



Methodology

Microstate Parameters

» Occurrence
» Duration
» Coverage

» Global Explained Varience



Results
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Resting state microstate parameters

Subject | Microstates Occurrence Duration(ms) Coverage(%) GEV
Pre | Post | Change Pre Post | Change | Pre | Post | Change | Pre | Post | Change
A 432 | 457 1 78.34 | 150.32 T 34 04 T 0.17 | 0.36 T
I B 4.12 | 3.10 i) 1774 | 57.16 i) 32 18 i) 0.15 | 0.07 i)
C 435 | 2.85 l 80.18 | 61.47 ! 35 18 } 0.19 | 0.08 }
A 200 | 242 1 49.68 | 5419 T 10 13 T 0.03 | 0.03
2 B 4.72 | 445 i) 101.05 | 140.23 T 47 60 T 0.18 | 0.21 T
C 477 | 3.55 ! 92.85 | 76.75 1 43 27 ) 0.17 | 0.07 i)
A 0.57 | 1.30 1 40.00 | 44.26 T 3 6 T 0.00 | 0.01 T
3 B 4.20 | 4.60 1 123.88 | 106.72 i) 48 46 i) 0.17 | 0.13 i)
C 4.25 | 447 1T 119.89 | 119.71 1 49 48 ) 0.18 | 0.15 i)
A .15 | 0.62 i) 72.49 | 30.90 1 11 3 i) 0.02 | 0.01 i)
al B 237 | 3.57 1 [16.21 | 11641 T 27 41 T 0.07 | 0.14 T
C 245 | 3.67 1 402.22 | 165.44 1 62 55 i) 0.25 | 0.25
A 0.95 | 2.30 1 47.18 | 6440 T 6 15 T 0.01 | 0.03 1
5 B 275 | 375 1T 60.34 | 7445 T 17 28 T 0.03 | 0.08 T
C 3.62 | 4.30 1 23395 | 145.44 i) 17 56 ) 0.32 | 0.26 i)

T and | indicates increase and decrease of microstate parameters respectively




NHPT trial microstate parameters

Subject | Microstates Occurrence Duration(ms) Coverage(%) GEV
Pre | Post | Change Pre Post | Change Pre Post | Change Pre Post | Change
MSI 0.81 | 1.52 i) 78.89 | 65.56 1 6.40 | 10.00 T 0.0023 0.02 T
] MS2 1.08 | 1.28 1 4896 | 61.98 T 530 | 8.82 T 0.0035 0.01 T
MS3 2.16 | 3.31 1 409.69 | 266.01 1 88.30 | 81.19 } 0.63 0.38 l
MSI 0.29 | 0.67 i 3465 | 1767 ) 100 | 98.29 ) 0.690 | 0.8 %
2 MS2 0| 033 0 0| 25.69 0 0| 172 0 0 | 0.0011 4
MS3 0 0 0 0 0 0 0 0
MSI 1.86 | 1.00 l 492.02 | 975.00 1 91.68 | 97.79 T 0.81 0.87 1
3 MS2 0.53 | 0.50 l 75.42 44.17 l 4.02 2.21 l 0.0023 | 0.0015 i
MS3 1.06 0 l 40.42 0 l 4.30 0 l 0.0054 0 i
MSI 2.67 | 2.62 l 15472 | 399.78 1 4245 | 73.67 T 0.30 0.61 1
4 MS2 2.67 | 2.24 l 258.64 | 102.69 1 49.31 | 24.67 l 0.33 0.07 i
MS3 1.00 | 0.25 l 69.21 33.13 l 8.23 1.66 l 0.02 | 0.0007 i
MSI 3.92 | 131 l 189.08 | 703.75 ) T4.13 | 9245 T 0.41 0.75 T
5 MS2 1.18 | 1.31 T 39.72 57.50 1 4.67 7.55 T 0.01 0.01 T
MS3 3.92 0 } 54.08 0 1 21.20 0 i) 0.05 0 l

T and | indicates increase and decrease of microstate parameters respectively
*Duration of MS1 for subject 2 is in seconds
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Changes in coverage with fatigue

Subject Subject
—1 MS2 MS3
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Coverage of resting state microstates Coverage while performing NHPT

pre and post fatigue
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Performance time and fatigue status

Subject | Triall | Trial2 | Trial3 | Trial4
1 67 58 78 67
2 90 118 127 102
3 53 49 46 37
4 114 86 79 69
5 96 62 47 55
Mean 84 74.6 75.4 66
(SD) (21.59) | (27.85) | (32.99) | (23.81)
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Time taken for each trial of NHPT

Self-reported Fatigue status
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Conclusion

» Three distinct set of microstates are observed during the resting state
and while performing the NHPT.

» Physical fatigue can be observed and identified by assessing changes
in microstate features such as coverage.

»Increasing the number of participants will help in performing
statistically valid analysis of findings.
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